(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
1 May 2003 (0L05.2003) 




(10) International Publication Number 

PCT WO 03/035992 Al 



(51) International Patent Classification 7 : E04B 1/61, F16B 
5/02, 5/00, 12/18, 12/32, 2/02, B25B 5/10, 1/10 

(21) International Application Number: PCT/ AU02/0 1437 

(22) International Filing Date: 24 October 2002 (24.10.2002) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 
PR 8448 



24 October 2001 (24.10.2001) AU 



(71) Applicant and 

(72) Inventor: PILJA, Milan [AU/AU]; 16 James Street, 
Woodville West, S A 5011 (AU). 

(74) Agent: COLLISON & CO; 117 King William Street, 
Adelaide, S.A. 5000 (AU). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 



CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, 
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK, 
TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: JOINER IMPROVEMENTS 




0\ 
0\ 
IT) 

o 

(57) Abstract: A joining arrangement having at least one engaging member (3, 49), a screw threaded shaft (2) passing through the 
^ engaging member at least one nut (7) threadably engaging the shaft, a gear member (9), a pivot locator (14) on the engaging member 
£^ such that a shaft (10) with a second gear member (12) may inter engage with the pivot locater while having the said second gear 
^ member adapted to interengage with the said first gear member whereby to facilitate a tightening of the joining arrangement. 
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JOINER IMPROVEMENTS 
TECHNICAL FIELD 

The present field of the invention relates to joining arrangements. 

5 BACKGROUND OF THE INVENTION 

Currently, there exists a number of joining arrangements or devices that are able to 
be used to securely hold two or more portions in close proximity. 

There is known to be a difficulty in effecting a tightening and therefore a clamping 
effect between two portions, wherein there may well be limited access to the 
1 0 joining arrangement when located within the cavities of the portions. 

One of the ways that this is achieved is by use of an open ended spanner. 
However, this may exasperate the operator due to the intricacies of the overall 
operation and instillation of the appropriate joining arrangement. 

Typically such joining arrangements are utilised in the construction of benches and 
1 5 desks. 

The problem with an open ended spanner is that a nut or hexagonal head or the 
like will conventionally lie against the surface within the cavity so that the amount of 
freedom by which engage and then turn the nut is restricted. 

In practice then this means that a person might spend a considerable time 
20 tightening any threadably engaging member on the shaft. 

DISCLOSURE OF THE INVENTION 

In one form, the invention can be said to reside in a joiner including at least one 
engaging member, a screw threaded shaft passing through the engaging member 
or a channel through the engaging member, at least one nut threadably engaging 
25 the shaft, a gear member, a pivot locator on the engaging member such that a shaft 
with a second gear member may inter-engage with the pivot locator while having 
the said second gear member adapted to interengage with the said first gear 
member whereby to facilitate a tightening of the joiner by effecting a relative 
rotation of the nut with respect to the shaft. 

30 In preference, the screw threaded shaft is a bolt. 



WO 03/035992 



PCT/AU02/01437 



In preference, the thread on the screw threaded shaft is left hand. 

In preference, the pivot locator is a cavity within the engaging member. 

In preference, the cavity is in the form of a cylindrical aperture which has its axis 
aligned transversely to the elongate axis of the shaft. 

5 In preference, the first said gear is a gear comprised of a plastics material and 
having means to effect an interlocking with an end of the screw threaded shaft. 

In preference and in the alternative, the first said gear is adapted to interlock with 
respect to the nut. 

In preference, there are two engaging members such that the screw threaded shaft 
1 0 passes respectively either through an aperture in each respective engaging 
member or through one or more channels passing through the respective 
engaging members. 

In preference, the first said gear member has its teeth aligned so that they are 
facing in the direction of the body of the shaft. 

1 5 In preference, each of the two engaging members include on an inner face, an 
arcuate shape adapted to engage with a nesting fit, a similarly shaped side wall of 
a cavity within a bench or desk portion. 

In preference, and in the alternative, there is a tightening arrangement for a bolt with 
at least one tightening end, at least one engaging member through which the bolt 

20 passes, the arrangement being characterised in that there is a gear means as a part 
of or attached to either a nut engaged by a head of the bolt such that rotation of the 
gear means will result in the nut effecting a tightening with respect to the bolt, and a 
pivot locator positioned adjacent the first said gear means and aligned to support a 
shaft end supporting a pinion gear whereby upon rotation of the pinion gear, this 

25 will effect a rotation of the gear means and thus effect said tightening effect. 

In a further form of this invention, it can be said to reside in the method of 
effecting a tightening of a joiner which includes the steps of locating within 
cavities adjacent each side of an adjoining an abutting face, a respective 
engaging member which has passing therethrough a shaft which is screw 

30 threaded and whereby there is a gear means as a part of or attached to either 
the nut or a head of the bolt and effecting a rotation of the gear means so as 
to effect a tightening of the bolt by means of a shaft supporting at its end a 
pinion gear with a projecting finger locating within a pivot locator positioned 
adjacent the first said gear means and being within the respective engaging 

35 member. 
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In yet another embodiment of the invention, there is a joiner as substantially 
described above, which further includes engaging members having recesses 
shaped to allow a nesting fit of the second gear member to assist in the 
locating of the second gear member in close proximity relative to the first gear 
5 member. 

In preference, the engaging members also have a recess shaped to nest a 
portion of the first gear member so as to allow the first gear member to rotate 
freely without the engaging member obstructing the gear teeth. 

In preference, the engaging members have a recess shaped to ensure a 
1 0 nesting fit with the threadably engaging nut so as to obstruct the rotation of the 
nut relative to the engaging member. 

In preference the first gear member is made of metal. 

In preference, the engaging members are made of a composite plastic/glass 
material. 

1 5 In preference, the joiner arrangement has support members that positively 
engage the screw threaded shaft such that the engaging member is held 
against either the first gear member or the threadably engaging nut so as to 
obstruct the engaging object from sliding feely along the screw threaded shaft 
during positioning of the joining arrangement. 

20 In preference, the support members are clips. 

In preference, the support members are constructed from plastic. 

In preference, the second gear member can be positioned in the engaging 
member of the joining arrangement to form a stable platform so that the 
joining arrangement can be located within the required cavities and tightened 
25 in a single operation. 

In preference the joining arrangement is used in edge-to-edge joining of 
particleboard type components. 

In preference, the engaging members are arcuate shaped to nest within a 
cavity within a particle board to be joined to another 



30 



BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view of an assembly incorporating the invention 
according to the first embodiment; 
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Figure 2 is a perspective of the same assembly as in Figure 1 with the 
joining arrangement being positioned within adjacent portions of a bench top and 
without the second gear member being in position; 

Figure 3 is a cross sectional view of the joiner of the first embodiment as 
5 shown in Figure 1 ; and 

Figure 4 is a side elevation of the respective gear parts showing how these 
interrelate but with the engaging member removed. 

Figure 5 shows a plan view of a further embodiment of the invention. 

Figure 5.1 shows the arrangement of the head of the screw threaded shaft 
1 0 nested inside the first gear member of the joiner of figure 5. 

Figure 6 is a cross sectional view of an engaging member shown in Figure 

5. 

Figure 7 is a side elevation of an engaging member as shown in Figure 5. 

Figure 8 shows a cross sectional view of an engaging member, as shown in 
1 5 Figure 5, as well as the first and second gear members and their respective 
orientation. 

Figure 9 shows as similar view as Figure 8, but the elements are brought 
together in combination with the first and second gear members showing their 
working interrelationship. 

20 BEST MODE FOR CARRYING OUT THE INVENTION 

Referring in detail to the drawings, there is a joining arrangement 1 which includes a 
screw threaded shaft 2 which in this case is a bolt, a first engaging member 3 and a 
second engaging member 4. 

The engaging members 3 and 4 each have passing therethrough a bore which is 
25 shown at 5 and 6 by which the shaft 2 passes fully through these and is thereby 
engaged at one end by a nut 7 and at the other in conjunction with a head 8 a gear 
member 9. 

There is a shaft 1 0 which has at its lower end 1 1 , a pinion gear 1 2 and at its 
furthermost end a finger 13. 

30 There is a locating aperture 1 4 in the engaging member 3. 

This aperture 14 is in the form of a cylindrical bore and the bore has first of all an 
axis which is transverse to the elongate axis 1 5 of the shaft 2 and is also arranged 
so that its own axis will intersect the axis 1 5 of the shaft 2. 
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This then allows the arrangement to be such that the shaft 10 with its lowermost 
finger 13 to be located so that the pinion 12 will engage with a meshing fit so that 
rotation of the shaft 10 about its own elongate axis has maintained and guided by 
its relationship with the aperture 14, will ensure that the intermeshing gear 9 will also 
5 be rotated about its own axis which coincides with the axis of the shaft 2 at 1 5. 

It will be seen then that the gear 9 is formed as a different material such as a plastics 
material which is then molded onto the head 8 of the shaft 2 and in the event that 
this is of a type known as a coach bolt, then it will ensure that rotation about the axis 
15 of the gear member 9 will ensure rotation of the shaft 2. 

1 0 The nut 7 will be reason of the threadable engagement with the shaft 2 thus be 
caused to be tightened and feed along in the appropriate direction of the shaft to 
effect either a tightening or a loosening effect dependent upon the rotation direction 
of the shaft 10 about its axis. 

By having the engaging members 3 and 4 positioned within cavities 17 and 18 
1 5 which are shown specifically in Figure 2 which are typically the type of cavities that 
are cut into the underneath side of a bench top or desk top or something similar, 
means that whereas hitherto access for instance by an open ended spanner to the 
nut 7 would be very restricted and allow for only incremental rotation of the nut, now 
it is possible to simply quickly engage a generally available shaft 10 with pinion 12 
20 the bore 1 4 and within a couple of seconds fully tighten this arrangement. 

This then ensures that the matching adjoining edges at 20 will be held most tightly 
and further whoever is in fact effecting the tightening, can be sure that a minimal time 
wili be necessary to effect such tightening and thus saving money. 

The use of a pivot locator being the aperture 14 within the recessed surface of the 
25 engaging member 3 provides at minimal expense a pivot locator. 

Some advantages therefore achieved using this arrangement which can be 
identified also by reason of the direction of the teeth 16 being pointed toward a 
remainder of the shaft and the tightening nut. 

The method of use of the arrangement then incorporates locating the assembly as 
30 shown within the cavities and including of course the channels 21 and 22 and then 
with the shaft 10 being held perhaps in the chaff of a drill, effecting a rapid rotation 
which may take only several seconds to effect a full tightening. 

While the description illustrates one arrangement of the location of the nut on a 
shaft, it will be seen that there are a few alternatives that would also be applicable. 
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While the pivot locator 14 has been described as an aperture, it is also possible to 
provide this as a spigot and to have an aperture within the end of the shaft 10 
thereby acting as a locator. 

Further, the gear 9 while being shown as a separately constructed member which 
5 in this case is formed from injection molded plastics material, can be made from 
metals or it can be formed as an integral part of a bolt. 

While it has been described as being connected to the head of a bolt, it is 
clear that it also could be connected directly to a nut which then by being 
rotated could effect a tightening of the shaft. 

1 0 Referring now to figures 5-8, in another embodiment of the invention, there is 
a joining arrangement 30 which includes a screw threaded shaft 32 , which in 
this case is a bolt, a first engaging member, a first engaging member 34 and 
a second engaging member 36. 

There is a shaft 44, with a lower end 46 having a second gear 48 and a 
1 5 projection 50. Shaft 44 has a hexagonally shaped portion 52 so as to nest 
within a standard drill chuck or hexagonal head adapter therefore. 

The engaging members 34 and 36 each have a aperture passing there 
through in which the screw threaded shaft 32 passes fully through these and is 
thereby engaged at one end by a nut 38 and a first gear member 40, with 
20 gear teeth 41. 

The engaging members 34 and 36 each have a locating aperture 42, which is 
in the form of a cylindrical bore and the axis of this bore is transverse to the 
elongate axis of the screw threaded shaft 32. 

This then allows for the arrangement to be such that a the shaft 44 with its 
25 projection 50can seat into aperture 42 with a nesting fit, such that the second 
gear 48 will engaging with a meshing fit to the first gear 40 so that the rotation 
of the shat 44 about its own elongate axis is maintained by its nesting 
relationship with aperture 42, will ensure that the intermeshing of gears 40 will 
also be rotated about its own axis which coincides with the axis of the screw 
30 threaded shaft 32. In this embodiment, the gear 40 is made from a metal or 
metal alloy, but may also be constructed from plastics, and has a recess 43 
adapted to ensure a nesting fit with the head 45 of the screw threaded shaft 
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32. Therefore, as the nut 38 is threadably engaged with the screw threaded 
shaft 32 it will caused to be tightened and feed along in the appropriate 
direction of the screw threaded shaft so as to effect either a tightening or a 
loosening effect dependant upon the rotation direction of the shaft 44 about it 
5 s axis. 

The engaging members also have a recess 60 shaped such that edge 62 
matches the profile of gear 48 so to accommodate the second gear 48 of 
shaft 44 in a nesting arrangement and thus compliments the projection 50 
nesting within aperture 42 hence facilitating the placement of the second gear 
1 0 member 48 relative to the first gear member 40 to help ensure effective 
intermeshing of 48 and 41 . 

This also allows the joining arrangement 1 to sit securely on the second gear 
member 44 to provide a stable platform so that the joining arrangement can 
be placed in a cavity and tightened in single motion when the second gear 
1 5 member 44 is fitted to a power drill or similar. 

To ensure a smooth rotation of the first gear 40, the first gear 40 with teeth 41 
has a projection 64 shaped to provide clear nesting rotation in the recess 66 
of engaging member 34. 

Engaging member 36 has recess 68 that is shaped to accept in a nesting fit 
20 the threadably engageable nut 38 so as to obstruct the free rotation of nut 38 
relative to the engaging member. This then facilitates the operation of the 
joining arrangement 30 when it is placed in the cavities of the portions to be 
joined. 

Another feature to facilitate the operation of the joining arrangement is the use 
25 of support members 74 and 76, which can be clips, that positively engage 
the screw threaded shaft 32 so as to restrain the movement of the engaging 
members 34 and 36 so to hold them in close relationship with gear member 
40 and nut 38 respectively. This then allows the joining member to be 
placed in the cavities of the portions to be joined with out the need to 
30 substantially hold the engaging members in a position that allows them to be 
used effectively. 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS 

I . A joiner including at least one engaging member, a screw threaded shaft 
passing through the engaging member or a channel through the 
engaging member, at least one nut threadably engaging the shaft, a 

5 gear member, a pivot locator on the engaging member such that a shaft 

with a second gear member may inter-engage with the pivot locator 
while having the said second gear member adapted to interengage with 
the said first gear member whereby to facilitate a tightening of the joiner 
by effecting a relative rotation of the nut with respect to the shaft. 

1 o 2. The joiner of claim 1 , wherein said first gear member has its teeth aligned 
facing in the direction of the body of the shaft. 

3. The joiner of claim 2, wherein said screw threaded shaft has a left hand 
thread. 

4. The joiner of claim 2, wherein the pivot locator is a hole within the 
15 engaging member. 

5. The joiner of claim 3, wherein said hole is a cylindrical aperture that has its 
axis aligned transversely to the elongate axis of said screw threaded 
shaft. 

6. The joiner of claim 2, wherein the pivot locator is a projection shaped to 
20 nest within a hole within said second gear member. 

7. The joining member of claim 3, wherein said engaging member has a 
recess that accommodates said second gear in a nesting arrangement. 

8. The joining member of claim 2, wherein said engaging member has a 
recess shaped to nest said threadably engagable nut. 

25 9. The joining member of claim 2, wherein said first gear is adapted to 
engage with said screw threaded shaft. 
1 0. The joiner of claim 2, wherein there are two engaging members such that 
the screw threaded shaft passes respectively either through an aperture 
in each respective engaging member or through one or more channels 

30 passing through the respective engaging members. 

I I . The joiner of claims 1 -9, wherein each of the two engaging members 
have an inner face, an arcuate shape adapted to engage with a nesting 
fit, a similarly shaped sidewall or cavity within a portion to be joined. 

1 2. The joiner of claim 1 1 , wherein said portion is a desk portion or bench 
35 portion. 
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1 3. The joiner of claim 1 0, wherein said engaging members are positively 
held against said first gear member and said nut with the aid of a support 
member. 

1 4. The support member of claim 1 2, wherein said support member is 
5 shaped to positively engage said screw threaded shaft. 

15. The support member of claim 13, wherein said support member has an 
inner ridge that engages said screw threaded shaft. 

1 6. The support member of claim 1 0, wherein said support member is a 
clip having an inner ridge that engages said screw threaded shaft. 

10 17. A method of using a joiner to effect a tightening which includes the steps 
of locating within cavities adjacent each side of an adjoining abutting face, 
a respective engaging member which has passing there through a shaft 
which is screw threaded and whereby there is a gear means as a part of 
or attached to either the nut or a head of the bolt and effecting a rotation 

1 5 of the gear means so as to effect a tightening of the bolt by means of a 

shaft supporting at its end a pinion gear with a projecting finger locating 
within a pivot locator positioned adjacent the first said gear means and 
being within the respective engaging member 
1 8. A tightening arrangement for a screw threaded shaft with at least one 

20 tightening end, at least one engaging member through which the screw 

threaded shaft passes, the arrangement being characterised in that there 
is a first gear means as a part of or attached to either the nut or head of 
the screw threaded shaft such that rotation of the gear means will result in 
the nut effecting a tightening with respect to the screw threaded shaft, 

25 and a pivot locator positioned adjacent the first said gear means and 

aligned to support a shaft end supporting a second gear whereby upon 
rotation of the second gear, this will effect a rotation of the first gear 
means and thus effect said tightening effect. 



30 
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